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This is the story of a struggle between two parties, a fruit fly and 
a settler. We ourselves are the settler, remote descendants of 
shepherds and apple planters, of Anglo-Saxons, Normans and Celts 
from islands in the far North Atlantic. 
It is probably misleading to say the settler struggled with the fly. 
Few have seen her flitting on the wing in the garden, a yellow and 
brown wasplike insect, no bigger than a common house-fly. She lays 
her eggs into ripening fruit and flies on, unseen. Eggs hatch and fill 
every garden peach with short, white rods that writhe in a brown 
soup of putrefaction. The gardener curses the maggot-fly that spoiled 
his heart's desire. He has struggled with the maggot! 
The settlers set up camp two hundred years ago, but their tenure 
in the Great South Land has always been precarious. None pretend-
ed to be any more than visitors; none cared f.er native food on their 
tables; none so loved this earth they could sleep in peace on the 
ground. The story of the struggle with fruit maggots has its profound 
meaning in the context of this tenure, in the comparative study of 
human settlements, their passing triumphs and disastrous failures. 
It is a story of invasions where we ourselves now gather like refugees 
in the great seaboard cities of the eastern continent, remote from 
cows and pigs and the gardening of the traditional food plants which 
feed our way of life. Much depends upon the outcome of detente 
with the maggot. We have gardens all about the town, but nothing 
in them to eat. 
In or about the year 1882 severe outbreaks of a fruit maggot-fly 
began in the gardens of Toowoomba and spread throughout eastern 
Australia. The maggot plague mysteriously intensified 64 years later 
— after 1946 — and has now reached a pitch such that, in town or 
country, domestic summer fruit production is impossible. 
The fly must have an origin. Was it a native? Where did it come 
from? One hundred years of scientific endeavour have produced 
nothing more than despair and by default the lly is presumed native 
to the entire eastern continent.' Was the place really spofled and 
waiting long before our North Atlantic party came? Why has the 
post-war epidemic grown worse by leaps and bounds? 
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DISASTER ON THE DOWNS 
We do not know precisely when the outbreaks began, but the mag-
got was particularly bad in January 1885. After a dry Christmas, 
wet and stormy weather set in on the third day of the month. In 
three weeks the settlers lost all of their fruit.- Mr Hartmann addressed 
the Darling Downs Horticultural Association in Toowoomba: 
"Gentlemen — we have almost complete destruction of the stone 
fruit this season by the maggot . . . The matter is a serious one 
. . . Unless something is done immediately, the foundation for 
destruction of fruit for next year will be laid, and no-one to blame 
but ourselves."' 
He warned of hardship to follow in every household across those 
rolling Downs. He urged the old Codling Moth remedy of his native 
land — to pick up and destroy every fallen fruit — but no one guessed 
a maggot fly could invade afresh each year from the coast, eighty 
miles away."" 
The following summer there was a lull. For a moment the weather, 
perhaps, had turned against the fly and once again fine peaches were 
The Queensland Fruit Fly, Dacus tryoni, in the laboralory. 
R. Corcoran, Dept. Primary Industries 
419 
exhibited in Toowoomba.' William Groom, editor of the 
Toowoomba Chronicle, Speaker of the Legislative Assembly, and 
political factotum of the town, chose that moment to stir his 
electorate with a round of optimism. In an editorial which surely 
tempted fate, he called for fruit production on a scale hitherto un-
dreamed on those Darling Downs.*' 
Look at Tasmanian jams and Californian exports! See what poor 
farmers could do if they tried! There were markets all up and down 
the coast! He would build jam factories for the surplus! 
Groom was very taken with America. Their politics and their pro-
duce fascinated him. Californian labels were a common sight in the 
Brisbane market and a new science called "Economic Entomology" 
was burgeoning on the American breeze, confident to face any in-
sect emergency. Groom wrote on and on as if he had never met his 
own constituents. Dad and Dave, the Dwyers, or Casey the genteel 
swagman, nor heard of hardwood stumps and droughts and endless 
nights awake to keep wallabies out of tjie corn. What a dream it 
was! Coastal markets, jam factories, entomology and irrigation! 
Irrigation! Groom held out his hands. Who would volunteer a 
scheme to water his new California? All that came forward was more 
and more fruit fly. And how it spread! It broke out all the way down 
the Condamine and the Maclntyre and it went south into New South 
Wales. 
Groom applied his influence in the House. On 25 January, 1886, 
a young man was summoned from his entomology at the Queensland 
Museum. He was Henry Tryon, a most diligent student of rule and 
instruction and yet always reluctant in initiative and imagination. 
He had Lord Tryon for one cousin and Vice-Admiral Tryon for 
another. He liked everyone in his place and the same afternoon he 
was summoned took train for Toowoomba to deal with the odious 
maggot-fly. 
Tryon walked every garden on the Downs. He went back to 
Brisbane to read at the Museum. To ourselves, and in retrospect, 
what he read was quite extraordinary. Fruit flies had suddenly broken 
bounds in almost every part of the world.' Tryon scarcely noticed. 
He returned to Toowoomba to pace the gardens and interview the 
gardeners once more. 
George Moulday of Allora performed every single remedy which 
was volunteered in the course of those Toowoomba investigations. 
The simple settler dug in tons of gas-lime and ashes and gas-tar about 
his trees. He sprayed them with ammoniacal water from the 
gasworks, with kerosene, soft soap, Paris Green, sulphur and 
bluestone. He smoked them by burning sulphur, tar, tobacco leaf 
— "and different kinds of rubbish to increase the smoke.'" Nothing 
availed. Tryon knew more about fruit fly than anyone in Australia, 
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but he had failed and his report lingered three years on his desk before 
he could bring himself to complete it. There was no remedy for the 
fly and ten years later the growers had all had enough. They quit 
and they moved to town. The land went to dairying and pigs while 
fruit-growing fell right out of the economy. At an Australasian 
meeting of fruit-growers in Brisbane, Winter 1897, again it was 
George Moulday who begged leave to speak on "that terrible pest, 
the Fruit Fly." It was the last word ever heard from a grower on 
the Downs — a plea for help that never came. 
At the meeting Albert Benson played the part of the government 
man. He read the complaint on Moulday's behalf and then turned 
to attack its author the fruit-grower: 
"There are thousands of worthless fruit trees in Queensland! They 
produce nothing but rubbish!"" 
This rubbish, he said, was the natural home of the fruit fly. The 
owners would be notified and instructed to gather and destroy all 
fallen fruit. Did not a stitch in time save nine? There would be a law! 
It was Hartinann's old German remedy again, even though 
Moulday had already pointed out it did not work. Moulday reckon-
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ed he had done as much as any man could, single-handed, and he 
turned to ask the meeting, "What are we going to do next?" 
Tryon stood up to calm the troubled waters. He introduced a piece 
of logic which has been repeated by every student the problem has 
seen for 100 years. I am afraid it is an atrocious piece of logic. He 
said the maggot-fly must be native to Toowoomba because it is found 
in native fruits! 
The maggot, in fact, was only noticed in native fruits along the 
creek because it was already familiar, to say the least, in China 
peaches and plums in the house garden. Why wasn't it native to 
China? 
Poor Moulday was given his answer. The fly was a native and no 
one, Tryon said, could expect to subdue Nature! 
AN OLD PROBLEM 
The outbreaks continued. No one suggested the calamity began 
as an exotic invasion. Indeed, every settler has his or her own story. 
Mrs Down, for example, while she was courting, visited Mr Down 
at Gowrie, not far from Toowoomba. She packed for herself a lov-
ing box of his peaches to take home. But when the day came, Alas! 
They were full of maggots! It was a thing she could never forget. 
The year was 1857.'° 
On the Moreton Bay coast the maggot-fly was even better known. 
Albert Hockings started a plant nursery in South Brisbane in 1848 
and sold peach varieties "to provide an uninterrupted supply of this 
luscious and useful fruit, from the end of the crop of China peaches 
at Christmas, until the end of February."" By 1868, however, in 
his first Garden Guide, he could only recommend the China variety 
for the coast. In those days this early peach escaped the maggot 
which, he said, "sometimes destroys the late sorts." 
T. L. Bancroft knew the same trouble in 1875 — as far back as 
a child could remember — on his father's farm called "Kelvin 
Grove".'- Today it is part of the suburbs of Brisbane. 
In 1885 Hartmann, the Toowoomba nurseryman, could not recall 
one year since I860 when the pest was altogether absent from the 
town. George Moulday echoed the same long recollection of trouble 
at Allora. Who could talk of an exotic invasion? 
This is the riddle of the maggot-fly. In Queensland it was with 
us from the beginning, and yet suddenly, after 1882, broke out 
beyond all former proportion and rapidly spread west and south 
where it had never been known before. 
Tryon left only a legacy of despair. He did not even have the 
courage to .name the new species but simply referred to "the Fruit 
Fly". The growers called her the "maggot-fly". Tryon disdained 
all who began to say "Queensland" fruit fly. He insisted she was 
native to New South Wales as well," and on account of those in-
fested native fruits we are still taught, by the same false deduction. 
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that Queensland fly is native to the whole eastern continent.' Fur-
thermore, it is implied that what is "native" is "natural", that the 
opportunities of her life are not of our own making, and therefore 
that she cannot be subdued — except with strong poison.'-' 
In what follows, however, I hope to overturn this despair by show-
ing that "Queensland" fly does have a place of origin, that the out-
breaks do have a cause, a cause we may manipulate toward the thing 
the gardener really wants — a remedy. 
SYDNEY PEACHES 
The first settlement at Sydney Cove was founded in abject disap-
pointment, and then rediscovered in joy among the boughs of the 
peach. These Sydney peach trees provide the first substantial indict-
ment of the "native" hypothesis. 
Officers and soldiers of the First Fleet were no better at fending 
for themselves in the wilderness than any modern bus-load of office 
workers on an annual picnic. At Botany Bay the "vast quantities 
of grass" which Sir Joseph Banks had fondly reported turned out 
no sort for cows. There was nothing in the land anyone could eat. 
Seeds were planted but they rotted and Major Ross pronounced that 
in the whole world there was no worse a country than what they 
had yet seen of this." Dysentry and scurvy broke out among them 
and many died. 
After nearly four years in this condition His Majesty's Man of 
War Gorgon made a first successful introduction of fruit trees from 
the Cape, September 1791, and peach trees were almost certainly 
among them. They flourished beyond all expectation and became 
the darling of that parched and lonely settlement. As well as every 
town allotment, the farms of Toongabbie, of Parramatta and the 
Hawkesbury were planted to capacity with these branches of salva-
tion. The Sydney Gazelle attended every trivial event in the progress 
of peach trees about the town. Indeed all eyes waited on the peach. 
On 11 September 1803, fifteen years after the first landing, the 
Gazette printed two and a half cramped column inches of doggerel 
praise to celebrate the blossom. Tears and laughter were not so much 
for deliverance from remembered hunger as for this beloved sight 
and smell so keenly missed. "Prolific sod!" exclaimed the Gazette, 
"that gladdens thus the poor man's heart!" 
In Autumn a settler made 22 gallons of peach cyder" — a beverage 
which became the vin ordinaire of the entire colony — and by 1810 
peaches were so abundant that Joseph Arnold, naval surgeon, could 
write home to his brother that "the inhabitants and the pigs cannot 
eat one hundredth part of them."" The inhabitants were then 
counted at 11,000 and the pigs at twice that number.'" The popula-
tion of peach trees, mother of peaches, the maggot's darling. 
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numbered many hundreds of thousands — and yet the maggot 
reinained absent. 
From this time on every visitor reported the marvel of the peaches 
in New South Wales, even at Port Macquarie as late as March in 
the wettest of years." The growers' troubles were listed many times 
and even in rainforest clearings of the lUawarra there were still no 
maggots in the year 1890.'° Why are the garden stories of Sydney 
and Port Macquarie so different to those told on Moreton Bay and 
the Darling Downs? In Queensland the maggot was with us from 
the beginning, but in Sydney there was no sign of it until the great 
outbreaks began. 
A MULTITUDE OF SPECIES 
How far south were maggots to be found? The answer is given 
at Yulgilbar Station on the Clarence River where, in 1852, the usual 
Spring drought ran late into Summer. And then came the rains — 
and when they came they did not stop. Edward Ogilvie looked over 
the house garden toward his disappointing vintage and wrote in his 
diary for Saturday, 12 February, 1853: 
"Intended to have gathered the grapes today, but the morning does 
not promise fine weather. The crop is a good deal damaged by 
the rains and many of the grapes are rotten, though the bunches 
are not perfectly ripe. A little dry settled weather would be most 
beneficial for everything. The sheep must suffer if these continual 
showers last much longer." 
He then continued in a new paragraph, with laconic humour, 
"Looking over the vines today 1 made the agreeable discovery that 
the maggot, which has hitherto conferred [sic] its ravages to the 
peaches and apples has now found out that grapes will suit its taste. 
Heavy rains again this afternoon. When will this end?"^' 
The Yulgilbar diary contains the earliest known Australian record 
of a fruit maggot. What species of maggot-fly was found from 
Moreton Bay to the Clarence but never south to Port Macquarie or 
Sydney? The answer begins in Henry Tryon's description of his un-
named Toowoomba "Fruit Fly": 
"Maxillary palps, rather swollen at their base, light brown, cloth-
ed with minute appressed hairs, and a few larger erect ones . . . 
Eyes large, brown . . . &c. &c ."" 
To us it is an incomprehensible description. We cannot be sure 
he was describing Queensland fruit fly at all, and every one of his 
specimens perished with mould in the Brisbane summer." The con-
fusion, however, was inevitable. Tryon had no idea that in 
Queensland "Fruit Fly" comprises a large number of quite distinct 
species. There are more than fifty in the genus Dacus in eastern 
Australia, but to Tryon they all looked much the same regardless 
of the fruit in which the maggots were found. 
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Banana maggots, for example, produced a chain of alarm through 
the southern states. Outbreaks of fruit fly began in earnest in Sydney 
in 1895" and it appeared that nothing could prevent a southern in-
vasion. The trouble was conspicuous on the wharves — even in 
Hobart — in bananas which, under appalling conditions, Chinese 
growers shipped south from Cairns." The fruit was often alive with 
maggots. In New South Wales the Agricultural Gazette published 
a vignette of the horror with which southerners began to view this 
hapless Queensland banana: 
"It is certain that if a person were inadvertantly to eat a portion 
throbbing with these disgusting things, he would never be able to 
enjoy that class of fruit [again] as long as he lived.'"' 
There were, however, no immediate outbreaks south of New South 
Wales and the banana peril subsided from notice. Only then did 
Tryon notice that the fly raised up from banana maggots was of a 
new and different kind." It was I9I2, and his Toowoomba fly had 
already received a name from other hands. 
Walter Froggatt was Government Entomologist in New South 
Wales, a man as generous and casual as Tryon was meticulous and 
unforgiving. Froggatt named the Toowoomba fly after his 
Queensland colleague, calling it Dacus tryoni.'* Tryon was, I believe, 
pleased with the name, but always remained uncomfortable when 
others took up an initiative which he himself had failed to assert. 
He did, however, eventually publish his new banana maggot-fly in 
1927, Dacus musae.-'' For reasons which are still obscure, Dacus 
musae has a peculiar limit in its geographic range. It will not breed 
south of Mt. Spec (19° South) in North Queensland. It was certain-
ly not responsible for the Yulgilbar maggots in 1853. 
After Toowoomba, the Queensland fly swept south. Walter 
Froggatt received reports of devastation through the orchards of New 
England and then south again in Gosford and Sydney itself, "the 
most destructive [pest] that the peach-growers have ever had to deal 
with."^° "It is only a matter of time," he wrote, "before it spreads 
all over Australia and, like the cattle tick, seems to be steadily ad-
vancing from the north."'* The year was 1897. 
Tryon's "native" hypothesis was well known and self-evident, it 
seemed, in the native fruits. Froggatt tried to make sense of the sud-
den calamity of Queensland fruit fly. He learnt that a peach maggot 
had been known about Sydney, from time to time, for many years. 
The peculiar thing about it was, however, that it always died out: 
"The old-time orchardists about Sydney will tell you that it is no 
use bothering with fruit-fly maggot, as it has been known here for 
many years, and will disappear again as it has done before . . . 
taking a few years, more or less, to vanish or die out . . .""' 
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With no mean help from his assistant, Froggatt therefore proposed 
a natural southern limit for Queensland fly, Dacus tryoni, fifty miles 
up the coast at the village of Gosford. Native fruits in the Gosford 
brushes were heavily infested with a maggot, but in Sydney orchards 
and gardens the fruit fly always died out." 
The Sydney outbreaks of the 1890's, however, did not die out, 
and furthermore the assistant was embarrassed to learn that maggots 
of the Gosford brush belonged to a different species altogether. 
Courageously he published his mistake." Without even knowing it 
was the Gosford fly, Tryon then published the new species as Dacus 
halfordiae.'" It was yet another red herring, while the pest fly "which 
always dies out" was lost and forgotten as Queensland fly, Dacus 
tryoni, and then a total stranger, the "Mediterranean" fruit fly," 
took over the Sydney gardens. 
Dacus halfordiae of the coastal brushes occasionally infests citrus 
fruit in Queensland, but never apples, peaches, or grapes. It was not 
responsible for the Yulgilbar maggot of 1853. 
A FLY WHICH "ALWAYS DIES OUT ' 
Which fly ranges from Moreton Bay to the Clarence, but always 
dies out further south? F. A. Perkins bred it out of mandarins at 
Cairns in 1933, and it became Dacus neohumeralis,^' or simply 
"Perkins' fly". It is common in south-east Queensland in wet 
weather, and ranges south to the Dorrigo Scrub — midway between 
Yulgilbar and Port Macquarie! 
Perkins' fly infests the same fruits as Queensland fly — even grapes 
when all else fails" — but hugs the humid eastern scarp of the coast 
range and will not brave the dry summer winds further west or fur-
ther south. Only during the rainy monsoon does she move out over 
the coastal plain — and then retreats or dies out when the rain 
is gone. 
There can be little doubt that the Yulgilbar grapes suffered the 
attentions of Perkins fly. It was not Banana fly and not the Gosford 
fly. Only Perkins' fly and Queensland fly ever infest grapes, and 
had it been Queensland fly on the Clarence in 1853, all the peaches 
of New England and the Hunter River, of Sydney and the Illawarra, 
would not have remained inviolate until the great outbreaks of the 
I890's began. Perkins' fly was the native that spoiled poor Mrs 
Down's peaches in 1857, and that gave Albert Hockings his trouble 
with "late sorts" in 1868. Surely it was Perkins' fly which Karl 
Staiger, Queensland Government Analyst, consigned to Kew Gardens 
per the Normandy, 27 March 1878? Perkins' Autumn fly fits 
Staiger's late Summer complaint: 
"A fly which attacks the oranges and lemons and peaches and is 
causing great damage in the orchards. Not found in very dry 
weather, but as soon as rain sets in it becomes plentiful and very 
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destructive . . . In one or two months' time 1 shall be able to pro-
cure several hundred specimens . . . Bri.sbane is at present very free 
from these pests and 1 am obliged to procure them from more dis-
tant localities.'"" 
Queensland guavas are a favourite Autumn fruit for Perkins' fly, 
and they were also a favourite on the Sydney market. The fly must 
have been shipped south many times and, as Mr McStay reported," 
played havoc with Sydney gardens — "if much rain was about" — 
until it died out again! 
Perkins' fly. Banana fly, the Gosford fly, and Mediterranean fly 
each in its own way hid from view the dramatic arrival of the true 
villain, the Queensland fruit fly, Dacus tryoni. But it was Perkins' 
fly, Dacus neohumeralis, that was the most confusing red herring 
of them all! 
ORIGIN OF QUEENSLAND FLY 
Tryon certainly encountered the Queensland fly at Toowoomba 
because the outbreaks spread west and south hundreds of miles into 
the dry country. We can follow the outbreaks back from the Balonne, 
the Condamine and the Maclntyre. We can track them back from 
New South Wales, from wherever the trouble went, only then to lose 
all trace of the tracks at the water's edge on Moreton Bay. In Petrie 
Bight in the 1880's you could watch steamers and sailing ships arrive 
from the New Hebrides, from Fiji, Torres Strait, the Dutch Indies 
and China. Where did Queensland fly come from? 
The answer did not appear until modern times. In 1964 fruit fly 
specimens from the Northern Territory were sent to Brisbane for 
identification. Allan May described them as a new species, Dacus 
aquilonis^" — the Dacus "of the North Wind" — and it interbreeds 
freely with Dacus tryoni,^"* a sure sign of close kinship. By com-
parison, Perkins' fly, Dacus neohumeralis, does not mate with Dacus 
tryoni at all.'" 
Dacus aquilonis is the answer to the riddle of the origin of the 
so-called Queensland fruit fly. She comes from the Northern Ter-
ritory, but because Tryon's atrocious "native" logic has held sway 
to the present day, no one asked for an origin and no one saw the 
answer in Allan May's new fly. I propose that Dacus tryoni var. 
tryoni of the eastern continent represents what has become of Dacus 
tryoni var. aquilonis after one hundred years in a new land. 
While Perkins' fly keeps to humid retreats of the eastern coast 
ranges, the Northern Territory fly loves to invade the sunlit plains, 
the soft green gardens of Bourke and Broken Hill, of Adelaide and 
Longreach after the pattern of her native land. No wonder she re-
joiced in the sunny vineyards of Roma and station gardens of Surat 
in those first hectic years of outbreak! 
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The advent of the Northern Territory fly in Toowoomba coin-
cided with settlement in the far north, but we can only speculate on 
the means by which the fateful maggots came south. Once upon a 
time the fly may have inhabited both sides of the Gulf of Carpen-
taria, and may have been able to visit Perkins' fly's humid territory 
on the eastern fall of Cape York Peninsula. Whether she did or not, 
however, there was ample shipping in and out of Darwin in the late 
1870's. Cooktown and Cairns were the busiest ports in Australia dur-
ing the Palmer River gold rush. There was no shortage of berths 
for a maggot, and Chinese bananas began to be shipped south from 
Cairns in prodigious quantities. Dacus tryoni var. tryoni does, in 
fact, slip eggs into vacant bananas which are either ripe or damaged. 
Although the Chinese trade was probably in green fruit, and although 
the passage to Brisbane seldom took more than three days, Chinese 
merchandise was treated very casually on the A.S.N. Company's 
steamers. There was plenty of damaged fruit. Some 58,690 bunches 
were shipped south in 1884.'' The trade grew to 15 million bunches 
by 1890 and a record of 37 million in 1898 — without any benefit 
of quarantine. There was no shortage of berths. 
NEW OPPORTUNITIES 
From the reports of Tryon and Staiger it is plain that Perkins' 
fly was already on the increase when the Northern Territory species 
arrived. The settlers' fruits were obvious opportunities, a maggot's 
opportunities, and no student has failed to notice them. None, 
however, could guess the protein supply needed by a mother fly for 
her egg production, and so none found the missing link in the story, 
the very cause itself of the world's fruit fly pandemic. 
At Mt. Glorious in Queensland it was discovered that all pest fruit 
flies eat Entero-bacteria to obtain protein for their prolific egg pro-
duction." These bacteria are common in Nature, spread out like 
miniature gardens on the surface of soft green leaves in orchards, 
gardens, and rainforest. The richness of the microbial garden depends 
on the fertility of the soil below. A flush of soluble nitrogen from 
the soil to the tree produces a flush of bacterial growth on the leaves, 
and in Nature this event occurs in its due season. Our North Atlan-
tic islanders, however, engineered their own flushes of plant growth 
by means of cultivation and manures and, above all, with ammonium 
sulphate from their new gasworks." When George Moulday sprayed 
his peach trees with ammoniacal water from the Toowoomba 
gasworks, little did he know he was feeding a bacterial bloom, 
whence an outbreak of fruit fly, in the most direct fashion! 
The discovery of the microbial connection has permitted us to see 
that, all over the world, fruit fly outbreaks have coincided with the 
nineteenth century invention of soluble mineral fertilizers. More 
recently, after a lull during the Second World War, fertilizer pro-
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duction reached new record levels in Australia and the United States 
in 1947/48, and at the same time the worst fruit fly outbreaks on 
record occurred in both countries. Today, affluent suburbs of the 
Western world are afflicted with fruit maggots as never before — 
while our gardens receive more mineral fertilizer and more irriga-
tion than a commercial orchard has ever seen. We live among 
troubles of our own making. 
A cause, however, is never very far from the remedy. A bacterial 
bloom in the dew of early morning is not without odour, and that 
odour is life's greatest attraction for a female fruit fly.'" By subtle 
manipulation of bacterial odours we may yet provide a remedy, a 
Pied Piper to lead our troubles to the river to be drowned. The strug-
gle with the maggot may yet be decided in the settlers' favour so 
that we may go back into the garden once more to tend and to feed 
this way of life which we brought to the Great South Land. 
The assistance of Peter Fagan of the State Library of Tasmania, 
Richard Drew of the Queensland Department of Primary Industries, 
and Pam Heyward of Christ College, Hobart, is gratefully 
acknowledged. 
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